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[0001] The present application claims priorit^^ U.S.C. §1 19 to Korean Patent 

Application No. 2001-12005, filed on^lareh^ is hereby incorporated by 

u reference in its entirety for all purposes. 
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BACKGROUND OF THE INVENTION 

hq Field of the invention 
[0Q&2] The present invention relates to an overlay key for use in a semiconductor 




device, a method of manufacturing the same and a method of measuring an overlay y<> 1 
degree using the same. 




Description of the Related Art 
[0003] As semiconductor devices have become more highly integrated, a density of 

patterns formed on a wafer has become greater. In particular, cell region pattern 

density has become greater than in peripheral regions. 
10004] Components in the cell region and/or the peripheral region are formed by 
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SEC.912 

repeatedly performing a deposition process and a patterning process. In such 
patterning processes or photolithography processes, one of the most important 
parameters is an overlay degree that represents how accurate a currently formed layer 
in a current process step is formed on a previously formed layer in a previous process 
step. Aru)ver^ of \ 

misalignment between a currently formed layer and a previously formed layer. 
[0005] Figs. 1 A to 1C are plan views illustrating a conventional overlay key. The overlay 

key 100 includes first and second overlay keys 10 and 15. An overlay degree between 



the previously formed layer and the currently formed layer can be measured by 
y measuring a distance between the first and second overlay keys 10 and 15. Typically, 



r:fW 



FU in order to measure a distance between the first and second overlay keys 10 and 15, an 

optical method is used that measures, using an opticaTrfff^^ 
| : _, difference between the first overlay key 10 formed in a previous process step and the 
□ second overlay key 15 formed in a current process step. 

ru 

[0006] A method of measuring an overlay degree using the conventional overlay key is 

explained in detail with reference to Figs. 2A and 2B as follows. In Fig. 2A, reference 
numeral 5 represents a range to be measured by an overlay measuring apparatus (not 
shown). The range 5 to be measured is confined to a portion (e.g., see 1 1 in Fig. 1C) 
that is defined by imaginary lines extended outwardly from two parallel outside lines of 
the second overlay key 1 5 t and that corresponds to respective sides of the second 
overlay key 15. 

2 



SEC.912 

[0007] Fig. 2B is a cross-sectional view taken along line 2B-2B of Fig. 2A, As shown in 

Fig. 2B, after positioning the overlay measuring apparatus over the overlay key 100, 
light 106 is irradiated toward the overlay key 100. Light 106 irradiated toward the 
overlay key 100 is reflected from the overlay keys 10 and 15 and then is directed 
toward an optical sensor of the overlay measuring apparatus. However, irradiated light 
incident on both edges of the overlay keys 10 and 15 is scattered, and thus a small 
amount of reflected light is directed from the edges of the overlay keys 10 and 15 to the 
optical sensor of the overlay measuring apparatus. As a result, light detected by the 
Q optical sensor has a waveform S as shown in Fig. 2B. As can be seen in the waveform 
;'P S, a degree of misalignment, or an overlay degree, can be measured by measuring 
I'll distances d1 and d2 between the first and second overlay keys 10 and 15. That is, an 
7 overlay degree is "(d 1 -d2)/2". 

a 

[0008] In the conventional overlay measuring method, since the second overlay key 1 5 

% is made of a photoresist, light reflected from the second overlay key 1 5 is very high in 

fU 

contrast when read by the overlay measuring apparatus, so that the second overlay key 
15 has high measuring reliability. However, since several process steps may occur after 
formation of the first overlay key 10, a contrast of light reflected from the first overlay 
key 10 is relatively low, and therefore the first overlay key 10 has low measuring 
reliability. 

[0009] Also, in the case of forming a metal layer on the structure, a subsequent overlay 

measurement may not be accurate due to the presence of metal grains. A metal layer 
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may be asymmetrically deposited on the overlay keys. Accordingly, a measuring 
reliability of an overlay degree may be further lowered. 
[0010] As described above, in the case that measuring reliability is low, measuring error 

may become large. Also, in order to confirm an overlay degree, a wafer should be 
vertically cut and then inspected using a scanning electron microscope (SEM). There is 
however a problem in that the wafer having a vertically cut cross-section cannot be 
used again. 



)i SUMMARY OF THE INVENTION 

[opivi] The present invention is therefore directed to an overlay key and method of 

fU manufacture thereof, and a method of measuring an overlay degree, which 

. =^ 

j 5 ^ substantially overcome one or more of the problems due to the limitations and 
j * disadvantages of the related art. 

To overcome the problems described above, it is an object of the present 

i: t t 

invention to provide an overlay key having high measuring reliability. 
[00131 It is another object of the present invention to provide an overlay key that can 

measure overlay degree during a manufacturing process. 
[0014] It is a still further object of the present invention to provide a method of 

measuring overlay degree that can provide high measuring reliability. 
[0015] It is another further object of the present invention to provide a method of 

measuring overlay degree during a manufacturing process. 
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[0016] In order to achieve the above and other objects, the present invention provides 

an ov erlay j cey incl u ding aJirBt^ having ^a first .main overlay pattern and a first 

auxiliary pattern, and a second overlay key having a second main overlay pattern and a 
second auxiliary overlay pattern, the second auxiliary overlay pattern being formed at a 
location corresponding to the first auxiliary overlay pattern. 

[0017] The present invention also provides an overlay key including a first overlay key 

including a first main overlay pattern and a first auxiliary overlay pattern, and a second 
overlay key including a second main overlay pattern and a second auxiliary overlay 

j: A 

pattern, wherein the first and second auxiliary overlay patterns are formed at a location 
ifj where the first and second main overlay patterns do not correspond to each other. 
[OOffej The present invention further provides a method of manufacturing an overlay 

HQ 

!L key. The method includes forming a first overlay key on a wafer, the first overlay key 

|, - 

j~ including a first main overlay pattern and a first auxiliary overlay pattern; forming an 
□ intermediate layer over the whole surface of the wafer, forming a second overlay key on 

i : i r 

! vji 

wafer, the second overlay key including a second main overlay pattern and a second 
auxiliary overlay pattern, the second auxiliary overlay pattern being formed at a location 
corresponding to the first auxiliary overlay pattern; and etching the intermediate layer 
using the second auxiliary overlay pattern as a mask, so that the second auxiliary 
overlay pattern is copied to the intermediate layer. 
[0019] The present invention provides a method of measuring an overlay degree 

including providing an overlay key including first and second overlay keys, the first 
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overlay key including a first main overlay pattern and a first auxiliary overlay pattern, the 
second overlay key including a second main overlay pattern and a second auxiliary 
overlay pattern, the first auxiliary overlay pattern being formed at a location 
corresponding to the second auxiliary overlay pattern; measuring firstly a first overlay 
degree using the first and second main overlay patterns; measuring secondly a second 
overlay degree using the first and second auxiliary overlay patterns; and comparing the 
first and second overlay degrees with each other. 
[0020] The first and second main overlay patterns may be used to measure an overlay 

j;^ degree using an optical microscope, and the first and second auxiliary overlay patterns 

': 5 r 

H may be used to measure an overlay degree using an in-line SEM. 
[0DB1] The first and second overlay keys may have a frame shape. The first auxiliary 

'ib? 

; ai overlay pattern may be formed at a corner portion of the first overlay key. A length of 

[ ik the first main overlay pattern may be equal to a length of a corresponding side of the 

□ second main overlay pattern. The first main overlay pattern is defined by imaginary 

}'!! 

i is-? 

lines extended from two parallel outside lines of the second main overlay pattern. The 
first auxiliary overlay pattern may include a plurality of bar patterns spaced apart from 
each other. The second auxiliary overlay pattern may include a plurality of hole patterns 
spaced apart from each other. An interval between the two adjacent bar patterns may 
be larger than a width of the hole pattern. The first auxiliary overlay pattern may include 
a plurality of first bar patterns and the second auxiliary overlay pattern may include a 
plurality of second bar patterns having a smaller width than the first bar patterns. The 
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first auxiliary overlay pattern may include a plurality of hole patterns. The second 
auxiliary overlay pattern may include a plurality of bar patterns. A width of the hole 
pattern of the first auxiliary overlay pattern may be larger than that of the bar pattern of 
the second auxiliary overlay pattern. The the first and second overlay keys may have a 
substantially rectangular shape. 

[00221 Since the overlay key includes the main overlay patterns that can be used to 

measure an overlay degree using an optical method, and the auxiliary overlay patterns 
that can be used to measure an overlay degree using an in-line SEM, overlay degree 
& can be very accurately measured, and also during a manufacturing process. 

[qd?3] Further scope of applicability of the present invention will become apparent from 

: :*r 

ijj the detailed description given hereinafter. However, it should be understood that the 

. -«? 

f « 

detailed description and specific examples, while indicating preferred embodiments of 

a 

M s the invention, are given by way of illustration only, since various changes and 

I"" 

57.: 

% modifications within the spirit and scope of the invention will become apparent to those 
skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024) The present invention will become more fully understood from the detailed 

description given hereinbelow and the accompanying drawings which are given by way 
of illustration only, and thus are not limitative of the present invention, and wherein: 

[0025] Figs. 1A to 1C are plan views illustrating a conventional overlay key; 
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[0026] Figs. 2A and 2B show a method of measuring an overlay degree using the 

conventional overlay key; 
[0027] Figs. 3A to 3C are plan views illustrating an overlay key according to a first 

embodiment of the present invention; 
[0028] Figs. 4A to 4C are plan views illustrating a first embodiment of first and second 

auxiliary overlay patterns according to an embodiment of the present invention; 
[0029) Figs. 5A to 5E are processing views illustrating a process of manufacturing the 

overlay key according to an embodiment of the present invention; 

• : 

[0®0] Fig, 6 shows images of the first and second auxiliary overlay patterns of Figs. 4A 

; P to 4C taken by an in-line SEM; 
[Q(fei] Figs. 7A to 7C are plan views of first and second auxiliary overlay patterns 

! W 

. Pi 

T according to a further embodiment of the present invention; 
10032] Fig. 8 is a cross-sectional view taken along line VIII-VIII of Fig. 7C; 

(0^3] Figs. 9A to 9C are plan views of first and second auxiliary overlay patterns 

li I 

according to another embodiment of the present invention; 
[0034] Fig. 10 is a cross-sectional view taken along line X-X of Fig. 9C; 

[0035] Figs. 1 1A to 1 1C are plan views illustrating an overlay key according to a second 

embodiment of the present invention; 
[0036] Figs. 12A to 12C are plan views illustrating an overlay key according to a third 

embodiment of the present invention; 
[0037] Figs. 13A to 13C are plan views illustrating an overlay key according to a fourth 
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embodiment of the present invention; and 
(0038] Figs. 14A to 14C are plan views illustrating an overlay key according to a fifth 

embodiment of the present invention. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0039] Figs. 3A to 3C are plan views illustrating an overlay key according to a first 

embodiment of the present invention. The inventive overlay key 200 includes first and 
second overlay keys 20 and 25. The first and second overlay keys 20 and 25 have a 
q frame shape. However, a shape of the first and second overlay keys 20 and 25 is not 
P limited in the present invention. The first overlay key 20 includes a first main overlay 
^ pattern 300 and a first auxiliary overlay pattern 310. The second overlay key 25 also 

Hi? 

includes a second main overlay pattern 320 and a second auxiliary overlay pattern 330. 

[0040] The first main overlay pattern 300 of the first overlay key 20 is formed on a 

;P portion of the first overlay key 20 that is defined by imaginary lines extended outwardly 
' y from two parallel outside lines of the second overlay key 25 and that corresponds to 
respective sides of the second overlay key 25. That is, the first auxiliary overlay pattern 
31 0 is formed at a corner portion of the first overlay key 20. A length of the first main 
overlay pattern 300 may be equal to or larger than a length of a corresponding side of 
the second main overlay pattern 320. Also t the second auxiliary overlay pattern 330 is 
formed at a location corresponding to the first auxiliary overlay pattern 310, 

[0041] Therefore, as shown in Fig. 3C T when the first and second overlay keys 20 and 
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25 are aligned with each other, the first main overlay pattern 300 corresponds to the 
second main overlay pattern 320, and the first auxiliary overlay pattern 310 
corresponds to the second auxiliary overlay pattern 330. 
[0042] At this point, the first and second main overlay patterns 300 and 320 are used to 

measure, using the overlay measuring apparatus, a degree of misalignment of the first 
and second overlay keys, /.e., an overlay degree between a previously formed layer 
and a currently formed layer The first and second auxiliary overlay patterns 310 and 
330 are used to measure, using an in-line SEM, an overlay degree between the first 

> r 

';5 and second overlay keys 20 and 25. 

r 

[0($3] That is, in order to measure an overlay degree, the present invention relies not 

UJ 

j'y only on an optical method that uses an optical microscope of an overlay measuring 

it- 

b_ apparatus, but also relies on inspection using an in-line SEM. An overlay degree 

i;3 

; * measured by the optical method and an overlay degree measured using the in-line 
q SEM are compared to each other, and therefore, an overlay degree can be measured 
more accurately, providing high measuring reliability. 
[0044] Figs. 4A to 4C are plan views illustrating a first embodiment of the first and 

second auxiliary overlay patterns according to the present invention. Fig. 4A is a plan 
view illustrating the first auxiliary overlay pattern. As shown in Fig. 4A, the first auxiliary 
overlay pattern 310 includes a plurality of bar patterns 31 1 t which are spaced apart 
from each other at a regular interval d41 . 
[0045] Fig. 4B is a plan view illustrating the second auxiliary overlay pattern. As shown 

10 



SEC.912 

in Fig. 4B, the second auxiliary overlay pattern 330 includes a plurality of hole patterns 
331, which are spaced apart from each other at a regular interval. The hole pattern 331 
has a width d42. Preferably, the width d42 of the hole patterns 331 of the second 
auxiliary overlay pattern 330 is larger than the interval d41 between adjacent bar 
patterns 331 of the first auxiliary overlay pattern 310. 
[0046] As shown in Fig. 4C, when the first auxiliary overlay pattern 310 is aligned with 

the second auxiliary overlay pattern 330, in order to measure an overlay degree or 
overlay accuracy, distances from both edges of the hole pattern 331 of the second 
J2 auxiliary overlay pattern 330 to both edges of the bar pattern 31 1 of the first auxiliary 
: [j overlay pattern 310 are, respectively, measured. 
[oqf7] Figs. 5A to 5E are cross-sectional views taken along line V-V of Fig. 4C, 

; illustrating a process of manufacturing the overlay key according to the present 
\* invention. First, as shown in Fig. 5A, a lower layer 202 is deposited on a wafer 201 . 
[0G48] As shown in Fig. 5B, by use of a mask to form the first overlay key 20 (not 

r 1 1 

shown), the lower layer is patterned to form the first overlay key 20 having the first main 
overlay pattern 300 (not shown) and the first auxiliary overlay pattern 310. The first 
auxiliary overlay pattern 310 includes a plurality of the bar patterns 31 1 . 
[0049] Then, as shown in Fig. 5C, an interlayer insulator 203 is deposited over the 

whole surface of the wafer 201 and covers a plurality of the bar patterns 31 1 . At this 
point, only the interlayer insulator 203 is deposited over the wafer 201 in Fig. 5C, but 
several subsequent processes can be performed until the second overlay key 25 is 
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formed. 

[0050] Thereafter, as shown in Fig. 5D, a photoresist is coated on the whole surface of 

the interlayer insulator 203. A mask (not shown) is used to form the second overlay key 
25, and the photoresist is patterned to form the second overlay key 25 having the 
second main overlay pattern 320 (not shown) and the second auxiliary overlay pattern 

330, The second auxiliary overlay pattern 330 includes a plurality of the hole patterns 

331 . The second auxiliary overlay pattern 330 is formed at a location corresponding to 
the first auxiliary overlay pattern 310. 

[00|i] Finally, as shown in Fig. 5E T in order to measure a degree of misalignment 

■ \ between the first and second overlay keys 20 and 25 using the in-line SEM, the 
; : y interlayer insulator 203 is etched. That is, the interlayer insulator 203 is etched using 
the second auxiliary overlay pattern 330 as a mask, so that the second auxiliary overlay 

- J 

[** pattern 330 may be copied to the interlayer insulator 203. Therefore, the interlayer 
Jj-j insulator 203 comes to have contact hole patterns 204 corresponding to the hole 

ru 

patterns 331 of the second auxiliary overlay pattern 330. 
[0052] The method of measuring an overlay degree according to this embodiment of the 

present invention is as follows. First, as shown in Figs. 2A and 2B, an overlay degree 

of the first and second main overlay patterns 300 and 320 is measured using the optical 

microscope of the overlay measuring apparatus. 
[0053] Then, after the contact hole pattern 204 is formed in the interlayer insulator 203 

as shown in Fig. 5E, the first auxiliary overlay pattern 310 and the second auxiliary 
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overlay pattern 330 that are aligned with each other are inspected using the in-line SEM 
to obtain the images of Fig. 6. Distances d51 and d52 between the bar pattern 31 1 of 
the first auxiliary overlay pattern 310 and the hole pattern 331 of the second auxiliary 
overlay pattern 330 are measured using the in-line SEM, so that an overlay degree 
between the first and second auxiliary overlay patterns 310 and 330 is measured. 

[0054] Thereafter, a degree of misalignment between the first and second main overlay 

patterns 300 and 320 is compared with a degree of misalignment between the first and 
second auxiliary overlay patterns 310 and 330. 

(o6f5] As described above, in order to measure an overlay degree, this embodiment of 

•i EC 

[ S fj the present invention uses two measurements, that is an optical measurement and an 
; : y in-line SEM measurement. Therefore, an overlay degree between the previously formed 

•?y 

» layer and the currently formed layer can be measured even during a manufacturing 
■ * process, and a measured overlay degree becomes highly accurate. 

[0p§6] Figs. 7A to 7C are plan views of a second embodiment of the first and second 

FU 

auxiliary overlay patterns according to another embodiment of the present invention. 
Fig. 7 A is a plan view illustrating the first auxiliary overlay pattern. As shown in Fig. 7A, 
the first auxiliary overlay pattern 410 includes a plurality of first bar patterns 41 1 , which 
are spaced apart from each other at a regular interval d72. The first bar pattern 41 1 has 
a width d71 . The interval d72 plus the width d71 is "d73". 
[0057] Fig. 7B is a plan view illustrating the second auxiliary overlay pattern. As shown 

in Fig. 7B, the second auxiliary overlay pattern 430 includes a plurality of second bar 
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patterns 431 , which are spaced apart from each other at a regular interval d75. The 
second bar pattern 431 has a width d74. The interval d75 plus the width d74 is "67&\ 
[0058] Preferably, the distance d73 is equal to the distance d76 t and the width d71 of 

the first bar pattern 41 1 is larger than the width d74 of the second bar pattern 431 , and 
the interval d72 is smaller than the interval d76. As shown in Fig. 7C, the first and 
second bar patterns 41 1 and 431 are arranged at corresponding locations with respect 
to each other. 

[0059] Fig, 8 is a cross-sectional view taken along line VIII-VIII of Fig. 7C, illustrating the 

u 

Q auxiliary overlay pattern completed after the second auxiliary overlay pattern 430 is 
j f: copied to the interlayer insulator in order to measure an overlay degree using the in-line 
f y SEM. Patterns 222 of the interlayer insulator and the bar pattern 431 of the second 

: Fi 

auxiliary overlay pattern 430 have the same shape and arrangement. Therefore, an 
overlay degree can be measured by, respectively, measuring distances d81 and d82 

;X; between both edges of the pattern 222 of the interlayer insulator and both edges of the 

'-.{^ 

Vi ? 

i J,; 

bar pattern 41 1 of the first auxiliary overlay pattern 410. 
[0060] Figs. 9A to 9C are plan views of a third embodiment of the first and second 

auxiliary overlay patterns. Fig. 9A is a plan view illustrating the first auxiliary overlay 
pattern. As shown in Fig. 9A, the first auxiliary overlay pattern 510 includes a plurality of 
hole patterns 51 1 , The hole pattern 51 1 has a width d91 . Fig, 9B is a plan view 
illustrating the second auxiliary overlay pattern. As shown in Fig. 9B, the second 
auxiliary overlay pattern 530 includes a plurality of bar patterns 531 . The bar pattern 
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531 has a width d92. 

[0061] As shown in Fig. 9C, the hole pattern 51 1 of the first auxiliary overlay pattern 510 

and the bar pattern 531 of the second auxiliary overlay pattern 530 are arranged at 
corresponding locations with respect to each other. Preferably, the width d91 of the 
hole pattern 51 1 of the first auxiliary overlay pattern 510 is larger than the width d92 of 
the bar pattern 531 of the second auxiliary overlay pattern 530. 

[0062] Fig. 1 0 is a cross-sectional view taken along line X-X of Fig, 9C, illustrating the 

auxiliary overlay pattern completed after the second auxiliary overlay pattern 530 is 
{3 copied to the interfayer insulator on wafer 231 , in order to measure an overlay degree 

.i ao 

; ^ using the in-line SEM. Patterns 232 of the interlayer insulator and the bar pattern 531 of 
j!y the second auxiliary overlay pattern 530 have the same shape and arrangement 
Therefore, an overlay degree can be measuring by, respectively, measuring distances 
d1 1 and d12 between the corresponding pattern 232 of the interlayer insulator and the 
hole pattern 51 1 of the first auxiliary overlay pattern 51 0. 
[0063] Figs. 1 1A to 1 1C are plan views illustrating an overlay key according to a second 

preferred embodiment of the present invention. As shown in Figs. 1 1 A and 1 1 B, the 
overlay key 600 includes first and second overlay keys 30 and 35. The first and second 
overlay keys 30 and 35 have a rectangular shape. The first overlay key 30 includes a 
first main overlay pattern 640 and a first auxiliary overlay pattern 610. The second 
overlay key 35 also includes a second main overlay pattern 620 and a second auxiliary 
overlay pattern 630. The first auxiliary overlay pattern 610 is formed on a portion of the 
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first overlay key 30 that is not defined by imaginary lines extended outwardly from two 
parallel outside lines of the second overlay key 35 and does not correspond to 
respective sides of the second overlay key 35. That is, the first auxiliary overlay pattern 
610 is formed at a corner portion of the first overlay key 30. The second auxiliary 
overlay pattern 630 of the second overlay key 35 is formed at a location corresponding 
to the first auxiliary overlay pattern 610. Also r a length of the first main overiay pattern 
640 may be equal to or larger than a length of a corresponding side of the second main 
overlay pattern 620. 

[0(DB4] Therefore, as shown in Fig. 1 1C, when the first and second overlay keys 30 and 

"p 35 are aligned with each other, the first main overlay pattern 640 corresponds to the 

; t 

jiy second main overlay pattern 620, and the first auxiliary overlay pattern 610 
corresponds to the second auxiliary overlay pattern 630. 

a 

[0055] At this point, the first and second main overlay patterns 640 and 620 are used to 

I'M 

measure, using the overlay measuring apparatus, a degree of misalignment of the first 

ru 

and second overlay keys, i.e., an overlay degree between a previously formed layer 
and a currently formed layer. The first and second auxiliary overlay patterns 610 and 
630 are used to measure, using an in-line SEM, an overlay degree between the first 
and second overlay keys 30 and 35. 

[0066] The first and second auxiliary overlay patterns 610 and 630 can have various 

kinds of shapes as shown in Figs. 4A to 4C, 7A to 7C and 9A to 9C. 

[0067] Figs. 12A to 12C are plan views illustrating an overlay key according to a third 
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embodiment of the present invention. As shown in Figs. 12A and 12B, the overlay key 
700 includes first and second overlay keys 40 and 45, The first and second overlay 
keys 40 and 45 have a rectangular shape. The first overlay key 40 includes a first main 
overlay pattern 740 and a first auxiliary overlay pattern 710. The second overlay key 45 
includes a second main overlay pattern 720 and a second auxiliary overlay pattern 730. 
[0068] The first auxiliary overlay pattern 710 is formed on a region outside the first main 

overlay pattern 740 that is not defined by imaginary lines extended outwardly from two 
parallel outside lines of the second overlay key 45 and does not correspond to 
O respective sides of the second overlay key 45. That is, the first auxiliary overlay pattern 
; r 710 is formed at a portion outside the first main overlay pattern 740 adjacent to the 
J p corner of the first overlay key 40. The second auxiliary overlay pattern 730 of the 

second overlay key 45 is formed at a location corresponding to the first auxiliary overlay 
J'* pattern 710. Also, a length of the first main overlay pattern 740 may be equal to or 
% larger than a length of a corresponding side of the second main overlay pattern 720. 

:>i : 
! V: 

[0069] Therefore, as shown in Fig. 12C, when the first and second overlay keys 40 and 

45 are aligned with each other, the first main overlay pattern 740 corresponds to the 
second main overlay pattern 720, and the first auxiliary overlay pattern 710 
corresponds to the second auxiliary overlay pattern 730. 

[0070] At this point, the first and second main overlay patterns 740 and 720 are used to 

measure, using the overlay measuring apparatus, a degree of misalignment of the first 
and second overlay keys, i.e., an overlay degree between a previously formed layer 
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and a currently formed layer. The first and second auxiliary overlay patterns 710 and 

730 are used to measure, using an in-line SEM, an overlay degree between the first 

and second overlay keys 40 and 45. 
[0071] The first and second auxiliary overlay patterns 710 and 730 can have various 

kinds of shapes as shown in Figs. 4A to 4C, 7A to 7C and 9A to 9C. 
[0072] Figs. 13A to 13C are plan views illustrating an overlay key according to a fourth 

embodiment of the present invention. As shown in Figs. 13A and 13B, the overlay key 

800 includes first and second overlay keys 50 and 55. The first and second overlay 
;;2 keys 50 and 55 have a frame shape. The first overlay key 50 includes a first main 

overlay pattern 840 and a first auxiliary overlay pattern 810. The second overlay key 55 
j y includes a second main overlay pattern 820 and a second auxiliary overlay pattern 830. 

[0073] The first auxiliary overlay pattern 810 is formed on a region inside the first main 

P 

j * overlay pattern 840 that is not defined by imaginary lines extended outwardly from two 

.. -■- 

r 

% parallel outside lines of the second overlay key 55. That is, the first auxiliary overlay 

ru 

pattern 810 is formed at a portion inside the first main overlay pattern 840 adjacent to 
the corner of the first overlay key 50. The second auxiliary overlay pattern 830 of the 
second overlay key 55 is formed at a location corresponding to the first auxiliary overlay 
pattern 810. 

[0074] Therefore, as shown in Fig. 13C, when the first and second overlay keys 50 and 

55 are aligned with each other, the first main overlay pattern 840 corresponds to the 
second main overlay pattern 820, and the first auxiliary overlay pattern 810 
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corresponds to the second auxiliary overlay pattern 830. 

[0075] At this point, the first and second main overlay patterns 840 and 820 are used to 

measure, using the overlay measuring apparatus, a degree of misalignment of the first 
and second overlay keys, i.e., an overlay degree between a previously formed layer 
and a currently formed layer. The first and second auxiliary overlay patterns 810 and 
830 are used to measure, using an in-line SEM, an overlay degree between the first 
and second overlay keys 50 and 55. 

[0076] The first and second auxiliary overlay patterns 810 and 830 can have various 

□ kinds of shapes as shown in Figs. 4A to 4C, 7A to 7C and 9A to 9C. 

[00^7] Figs. 14A to 14C are plan views illustrating an overlay key according to a fifth 

: Ll 

fy embodiment of the present invention. As shown in Figs. 14A and 14B, the overlay key 

» 900 includes first and second overlay keys 60 and 65. The first and second overlay 

j M * keys 60 and 65 have a frame shape. The first overlay key 60 includes a first main 

% overlay pattern 940 and a first auxiliary overlay pattern 910. The second overlay key 65 

i u 

includes a second main overlay pattern 920 and a second auxiliary overlay pattern 930. 
[0078] The first auxiliary overlay pattern 910 is formed on a region outside the first main 

overlay pattern 940 that is not defined by imaginary lines extended outwardly from two 
parallel outside lines of the second overlay key 65. That is, the first auxiliary overlay 
pattern 910 is formed at a portion outside the first main overlay pattern 940 adjacent to 
the corner of the first overlay key 60. The second auxiliary overlay pattern 930 of the 
second overlay key 65 is formed at a location corresponding to the first auxiliary overlay 
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pattern 910. 

[0079] Therefore, as shown in Fig. 14C r when the first and second overlay keys 60 and 

65 are aligned with each other, the first main overlay pattern 940 corresponds to the 
second main overlay pattern 920, and the first auxiliary overlay pattern 910 
corresponds to the second auxiliary overlay pattern 930. 

[0080] At this point, the first and second main overlay patterns 940 and 920 are used to 

measure, using the overlay measuring apparatus, a degree of misalignment of the first 
and second overlay keys, Le., an overlay degree between a previously formed layer 

! : 
t: ars 

Q and a currently formed layer. The first and second auxiliary overlay patterns 910 and 

i' «; 

t 930 are used to measure, using an in-line SEM, an overlay degree between the first 

j;^ and second overlay keys 60 and 65. 
[0081] The first and second auxiliary overlay patterns 910 and 930 can have various 

?* kinds of shapes as shown in Figs. 4A to 4C, 7A to 7C and 9A to 9C. 
[0Q§2] As described above, since the overlay key includes main overlay patterns used 

'se? 

: " to measure an overlay degree using an optical method, and auxiliary overlay patterns 
used to measure an overlay degree using an in-line SEM, an overlay degree can be 
very accurately measured, and also can be measured during a manufacturing process. 
[0083] The invention being thus described, it will be obvious that the same may be 

varied in many ways. Such variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifications as would be obvious to one 
skilled in the art are intended to be included within the scope of the following claims. 
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measuring an overlay degree from the first and second main overlay patterns 
using an optical microscope; and 

measuring in an overlay degree from the first and second auxiliary overlay 
patterns using an in-line SEM (scanning electron microscope). 

27. The method of claim 25, wherein the first and second overlay keys have a 
frame shape. 

28. The method of claim 27, wherein the first auxiliary overlay pattern is 
formed at a comer portion of the first overlay key v 

29. The method of claim 28, wherein a length of the first main overlay pattern 

\ 

is equal to a length of a corresponding side of the second main overlay pattern. 

30. The method of claim 29, wherein the first mai^ overlay pattern is defined 
by imaginary lines extended from two parallel outside lines ofthe second main overlay 
pattern. \ 

\ 

31 . The method of claim 25, wherein the first auxiliary overlay pattern includes 
a plurality of bar patterns spaced apart from each other. 
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32. The method of claim 31 , wherein the second auxiliary overlay pattern 
includes a plurality of hole patterns spaced apart from each other. 

33. The method of claim 32, wherein an interval between two adjacent bar 
patterns is larger than a width of the hole pattern. 

34. The method of claim 31 , wherein the second auxiliary overlay pattern 
includes a plurality of second bar patterns having a smaller width than a width of the bar 
patterns. 

v 

35. The method of claim 25, wherein the first auxiliary overlay pattern includes 
a plurality of hole patterns. 

\ 
\ 

\ 

36. The method of claim 35, wherein the second auxiliary overlay pattern 
includes a plurality of bar patterns. \ 

37. The method of claim 36, wherein a width of the hole patterns o^the first 
auxiliary overlay pattern is larger than an width of the bar patterns of the second 
auxiliary overlay pattern. 
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38. The method of claim 27, wherein the first auxiliary overlay pattern is 
formed at a location adjacent to a corner portion of the first overlay key. 

39. The method of claim 38 r wherein a length of the first main overlay pattern 
is equal to a length of a corresponding side of the second main overlay pattern. 

40. The method of claim 39, wherein the first main overlay pattern is defined 
by imaginary lines extended from two parallel outside lines of the second main overlay 
pattern. 

41 . The method of claim 25, wherein the first and second overlay keys have a 
substantially rectangular shape. 

\ 

\ 

42. The method of claim 41 , wherein the first auxiliary Overlay pattern is 
formed on a corner portion of the first overlay key. 

43. The method of claim 42, wherein a length of the first main overlay pattern 
is equal to a length of a corresponding side of the second main overlay\pattem. 
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44. The method of claim 43, wherein the first main overlay pattern is defined 
by imaginary lines extended from two parallel outside lines of the second main overlay 
pattern. 

45. The method of claim 41 , wherein the first auxiliary overlay pattern is 
formed at a location adjacent to a comer portion of the first overlay key. 

46. The method of claim 45, wherein a length of the first main overlay pattern 
is equal to a length of a corresponding side of the second main overlay pattern. 

47. The method of claim 46, wherein the first main overlay pattern is defined 
by imaginary lines extended from two parallel outside lines of the second main overlay 
pattern. 

48. The method of claim 25, wherein the first and second overlay keys are 
formed at a location where the first and second main overlay patterns (Jo not 
correspond to each other. \ 



providing an overlay key including first and second overlay keys, the first^verlay 
key including a first main overlay pattern and a first auxiliary overlay pattern, the ^cond 
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49. A method of measuring an overlay degree, comprising: 



\ 




